Inhibition of CD45 during neutrophil activation.
Tyrosine phosphorylation represents a balance between the activity of tyrosine kinases and phosphatases. We have demonstrated recently that reactive oxygen intermediates (ROI) produced by the nicotinamide adenine dinucleotide phosphate (NADPH) oxidase enhance tyrosine phosphorylation in neutrophils. As tyrosine phosphatase activity can be regulated by oxidants, we sought to determine whether endogenously generated ROI inhibited the activity of the leukocyte tyrosine phosphatase CD45. Addition of guanosine 5'-O-(3-thiotriphosphate) (GTPgammaS) to electropermeabilized neutrophils, conditions known to activate the oxidase, inhibited CD45, as determined by immunoprecipitation and an in vitro phosphatase assay. That this inhibition was a consequence of activation of the oxidase was supported by three observations: 1) GTPgammaS-induced inhibition of CD45 was NADPH dependent; 2) pretreatment of cells with diphenylene iodonium, an oxidase inhibitor, partially prevented the inhibition; and 3) inhibition of CD45 was diminished markedly in neutrophils from chronic granulomatous disease (CGD) patients. The inhibition could be partially prevented by treatment of the cells with the antioxidants N-acetylcysteine or DTT, but direct antioxidant treatment of CD45 immunoprecipitates could not restore activity. Exposure to PMA, a direct activator of protein kinase C that also induces an oxidative burst, inhibited CD45 in both normal and CGD neutrophils. However, the magnitude of inhibition was less and the kinetics delayed in CGD cells when compared with normal cells. We conclude that ROI produced by the NADPH oxidase can contribute to inhibition of tyrosine phosphatases such as CD45 by oxidant-mediated effects, but that alternate regulatory mechanisms also exist.